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(54) POSITIVE RESIST COMPOSITION AND METHOD OF FORMING RESIST PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist 
composition which has high etching durability and with which 
high resolution can be obtained and to provide a method of 
forming a resist pattern by using the positive resist 
composition. 

SOLUTION: The positive resist composition contains a resin 
component (A) which has an acid dissociating solubility R 
inhibitor group and which increases the solubility with an K^f^^ -jf"' 

alkali by the effect of an acid, and an acid generating agent ' ^—o—x ( li) 

component (B) which generates an acid by exposure. The 
component (A) is a polymer having a structural unit (a1) 
expressed by general formula (I), and a part of the hydroxyl 
group in the structural unit (a1) is protected by substituting 
an acid dissociating solubility inhibitor group expressed by 
general formula (II) for the hydrogen atom. In the formula (I), 
R represents hydrogen atom or methyl group, and in the 
formula (II), R1 represents a 1-5C alkyl group, R2 represents 
a 1-5C alkyl group or hydrogen atom, and X represents a 10- 
16C aliphatic polycyclic group or a 10-1 6C aromatic 
polycyclic hydrocarbon group. 
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M ± $ * 5 fc & £ , Htftlw ( D ) j*»i:LT***#«ft'fi'*SrE'fr**«r:t*» 

jtfcfflvjttriiv***, * 2 ft jib J3S r 5 >- * & 3 it m JK & T ^ v a* * b flg 

JK « 7 5 >'ift7A'*;v*fcH:rA'*;v7/i'3-A'0 7 5 v & m o „ 
1 0 0 3 6 ] 

( D ) li^lfriiUtt^ Myf*7?y, ^ x f ;V / * >■ , hpxf/U7?y, 
y - n - :/ n hf" A- 7 5 ^ , H)-n-7Plf/l'7^ > h J) ^yf ^7 ? h !l - n - 20 

^7f*7 5V, h5-n-*^A-7if, ^ - n - ^7"7/V7 v? - n - * 9 f~ 

>v t x y , m; - n - K7'y^7 ^ ©7^^^7 ? >, / — ^7? y, 

?y-*7$y, y/a/V- ^7?y> H ^7"u^/-/i'7;y i - n - # 

^^;-;v7? y, h y - n ~ t ^ ^ ; - ;v7 ? y^«7/v :J f ^7;V3- *f)7$yi!| 
&f <b 5 „ Z.^h<r> 5 *> s tt*ffc7--l6«)T/i'*/i'a4:*i-5«2**fcM:||3««)IBtt 
17 5 y^ft LV\ K*»i«7~ 1 5«7^*^iftWt4" tKloT, » ffli US « T 

*S ^ X s # K 1- J) - n - * ? /V- T S y <D «t 5 ft T A * A T 5 > & » 4 L ^ , 

rtLfett, (A) 0 OftaCSLT, «"0. 01-2. OfMroMT'ffl^ 30 

[ 0 0 3 7 ] 

*fc, buS (D) f&# t <7>g2^(c i ifcu-^x Iw^-yftt^ 91* 

s * $ jt tt « « i« ± © s m -e , § e» t flt a> ( e ) i^ht, # « # ^ ^ ft x ft p v 

Ot^7i«L< i«»i?l*?:tf 5 C ft 33 , (D) fig » t ( E ) fife 

f li^^yfi L T H , W*.tf, vnyi, <y^>«, U > ^* ^ , a/^^ft, 
, f- j) it ft if # 

y v it i> y * = A' 3i * x a- ft if f?> y y It X it * fi h <d x =? ^ <r> J; 5 ft P MW, * ^ * >■ 40 
g? , *^*y^i>^5--'V3i^7 i ;v, *x*y^ - ^ - n - 7f /i/i^r^K 7^^^^^ 

* >- K > *x*y|i'7i = yi'-t?f/K * >• v? -< y 31 ^ x /w ft if <7> ^ ^ * v 
MR 11 % b <D =t * T co £ o 4 R * flc , *^7^y|, 7x^**^7 ^ y|ft 

( E ) J* » tt , (A) 0 0. 0 1-5. OffSfKrofil^-T-Jflt^tLS 

[ 0 0 3 8 ] 

* m w co # u *j * i- « & * {c « , § ?> {- rr a «c <t d a fn it © & s * Jo m . w *. «! u -y 50 
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mmm, ^mm, % & m , m & n , ai/->> 3 yRjta4i^it, ^ *p * # * * 5 - t 

a* t * 5 . 

[ 0 0 3 9 ] 

*«P|0*"i?Su^^ httjftfeHu (A) iaALtl*|.U (a 1) o&tfME 

[ 0 0 4 0 1 

[ U- 5? * h/^-VM^ffi] 

* 38 W (O u 5? ^ ^^-y^fSJSliflilfftTioacitfT? :H!t^5 t 

■f 4 fc> *> , tf ->-!J3y>)i-yM7)i9/ilI±t, ± 15 # M i> * Ml J^c flfe * * t° > 
- ft if T- £ ft L , 80~150t»IB«*#T, /^-^HO-UO^M, & * 
L < tt 6 0 ~ 9 0 9Ntfe L, r ixfcfl* »«W£Bfc iffc ± ^ 4 *T»-^<D#lil 

^ L T If ft -f 5 , ifctt^^^^^-^ft^-S-ffcm^iBlSrElfiWI+LtfllBUfcll, 8 
0 ~ 1 5 0 °C CD ?! IS & ft T , P E B ( £ ft & AQ & ) 4r 4 0 ~ 1 2 0 # N , ft t. L < tt 6 0 
~9 0fMt. 8kV^-Ci*ttT/t'*ySl*«. W *. tf 0 . l-10li°/of F7^f/i' 
77*-nt Kp^tv- K7kilil:l^Tlt^It5 0 r « I; ? [c L t , * 9 X 9 — 
v \z. & ft ft v s> * h * - ^ £ # 5 £ t ** t? # 5 . 

[ 0 0 4 1 ] 

U - if - , KrF^^->-vU--i?-, F 2 U - f — , EUV ( « * ^ M ) , VUV ( J{ Z? 
, EB (tfl) , XI, tXiii'Wftlfllrffl^TR^t^tlS, 

# * IJ3 m 5 tfs h us?? h » J* % & , % Jfc <D fc © J: 9 t»yf->'^iiStta*iai±LT*sl3 

, ^ ^ * y m v> nmfc & w t l , /^-^sti^Bc^s^fts, a o t , m » x 

[ 0 0 4 2 ] 

■Ol/^T, — is W {C i± , 1I©± 5 tLtibflfcl^v'X h/^-y^v^n- LT, 

7- v ^ £ fr , u * h t? «[ ft § tt T v 4 ^ SB # <D £ K & M Si W fc £ f 5 „ * % ^ <D 

[ 0 0 4 3 ] 

K5^i y f y/Ojflii L T tt , ^ ^ y 7 a-x y ^ ;u K7 ^ i f y ^ 

I1)-fi»4^7^7f ^^tt- fftTtlR I Et*fe5„ * I s s R I 

^ _ rt ^ ^ ±fp « g t sp ff t ^ ^ ti, fc ^ ^ h « Jl * <f> * ^ ^ - t ffi J9I « m J± *■ »B x 5 i 
, Jtf^ii^5XvffcS*i,5. ^ 7 ^* v t" tf it IE * A © 4 ± V « « ^ W ft ffi *S T^, * tt 

[ 0 0 4 4 ] 

[ * * m 

y T * ^ m co H ffi 0iJ & f& i" 5 ft* * « W w 15 ffl fi w tv b cd * ft fiaj ic pg £ * n 5 t co T- it 
fcVS fefea-y^V^RttSrlFffii-SBIftH:. tt tt fisj 1 © * y ^ > ^ »tt * X * i t T . 
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i mm mn 

if, (A) ij}^«fU:„ tifct> #D (p-t Kn*->xf uy) 

-7- ft ( M w ) tt 8 0 0 0, £ ft * (Mw/Mn) til. 2) i 7 y F •> t"^;Vx- 

A- *■ s RttHT-e^ttro^acfCtOR^SitTs # !» ( P - t K d dr > * f- U > ) O 7j< 

* ft fc . 

:o*ll*iH-NMRf»tflt«*, p - t Fb ^ ^ ^ kyw*iS©l:!;St5 
1ES (I I — a ) ?»£fe5ie#IKtt*ff;M)MK0>fttt 2 6 % fc o fc . r ti J: 9 , ?K 
H £ <o 1* » f « £ ^ 2 6 ^ % -e fc 5 t ® ft e. ft fc c 

r©«fJi<Al>fc(A)j£#i:L-CflH/^ (A) OOfiWi, (B) *»H 10 

T„ Ml7i = ^X/V*=i>i 1 MJ7;l/tB^^y^/l'**'-l«6. 0 S€ * i , (D) 
|^Ht, 6 7 5 fi», 1M ^ A- H 0 . 2 7 W ft gp . fc'iff 

*^*Vtt7v* ■ 3->*#iiiJStt» (fifi^i/77?n-08 (7CB*^V 
ifftfrlttl) ) 0. 0 5StS»Sr. /n^y^P^/K/^;H-f/V7tT 
(HT- TPMJ i!B*i-^ 0 ) 1 3 0 0 flSPtllJfT*^S^^Mflfil* 
*r «■ fc . 
1 0 0 4 5) 

— * . 8 'f >f I! ny r>i"A±i:^^f^ f /vi;v7fyil*iLfciI*fflf 
Lfc. 

1 Ot, go&fl/^-nt, Kl^-frSr tCiO, If 2O0nm 
co p- V s ^ h jg 2r w j& b fc . 

0^7, 1 S f§ SH (P4HHL-8 OOD, 7 OkVJUitff) £ $ ^ T, 

* h 1 1=:* flaw Ltiit zxmxmyt tfc„ 

■fit, 1 10t, 9 Of flroiftt'P EBfelL, H t 2 3 t l: T 2 . 3 8f l'/«7 
h7^/^7>' ; f=7At l> , B*i'K**« , P6 0*B^KA'S*l, * <0 ft 3 0 g> M , 
MTfcSr^TzMv^Lfc,, «5t)fl]!?ttjJ*&fTofcft. 1 0 OtT-6 O^F^BlbtKI 

£itT, 7-fy7yK^'<-^i : i (OV'i?^ t^^-y^i^Lt 0 
»6iifcui?^h/^-ytsEM ( * s s « * m m K ) K ± 9 « * L fc t - % . * « 8 

0 n mt-ffi;h.fc#Hfettl6as# b ft 3 £ £ # B g> t> ft fc , £fc s ' CO U- 5? X ]- * - y <D m 30 

ffi $ $ 14 j£ # X o . 4 fc , ^ * - V ®l ft tt * *» o fc . 
[ 0 0 4 6 ] 

ov^f, P> ft fc L- v> * t LT, liUFy^fij'fy^l'itiy 

f - y ^ a s. urn. * n o fc . i- 4 *> . = -y ^ y ^ # * t l x m m t ? v ? 7 >v *■ o ? 9 > 

tOjl^^^^llV Jt y f- y $r if flr & ffl £ L fc t ^ 5 % Jt «t 0J 1 t Jt ^ T 1 . 3 # * y 

f"^^a««S)i< , fiit^yf-y^itt^tts: t a* *> A> o fc . 

[0 0 4 7 ] 

[ * % f^J 2 ] 

H » $1 1 fc *J V* T , (B)j##&a~(j*f-^*^* = A'* d rS'''1'5/)~ p-^h^r 

y x =. }V T ± h = h y A- (C C 3t L fc r t &. He P t L T % 9t % ft r> fc . # 6 tt fc U ~^ 40 
n/^"^SEM (iSSI^ifti) |Cj;?||LfcR5, SlSOnmfltl 
fcS&ttB^Mf- w t «s»J6 fc^fco 4fc, i<0 - ><?3irrS^ftf4«fl¥ 

-e fc o fc . * fc , /< ^ - y 18 ii. t> * o fc . s fc , iyf y^lf ^iJSLti:^, it 

A» o fc . 
[ 0 0 4 8 ] 

EJt$f(?y i ] 

* is m i ^ ^ x , ( a ) & ^ -e fc s m m ( a i ) t ^ a. t s # y (p-t Fa#-y^f 

U > ) (Itf«^fl 8 0 0 0, ^Stl. 2) (0*^S<0 - ffl 1-^ h^f'/sf* 
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m m i t m m t t , v v * v m m & n ft u fc . ^lt, # & ft fc u- ^ * k & $ * * m 

^T|I«lJ:H|lC90nm7-fyryF^"?l : l<DU^Xf^*->SrMb 
fe « , lyfV^KltS^ofe, ^ 4) g * , HJfc 01 1 ~ 1 0 £ tfc ^ T . x. y f- V ^ » 
tt^*5:tiS}3^ofc. * , /< * - v « ft # S =F JL S tt b ft fc . 
[ 0 0 4 9 ] 

[ £ % 3 ] 

f 1 (Mw) S 8 0 0 0 , »IS (Mw/Mn) Bl. 2) = 

issTt&ftwfiiiaflssjtt, # y ( P - t k d * v-*^ ^ 

ro-SPS:±ffiS; (i i-b) ■?« Sft$tt*Ktt*ff»MS-?ftR IfcttJB ( A 2 ) £ ft 10 
fc„ 

^OWIS; lH-NMRT?^ffi LfcfeSs p - fc Kndr->Xf : -U>' i 75 7K^a<?>Sc^^-r5 

±ffl^ (i I - b ) -c**jx<5*#(Btt*#»«X©*(i26%t?*ofc. r ft J; o , /X 
ife £ © # ff f |J & 55 s 2 6 * % -e h s i is * e> ft fc . 

[ 0 0 5 0 ] 

CI CO « ffi ( A 2 ) £ ( A } LT)|V^B4»a, Ilil i^itUT#>'iU^^ 

htt jsjS » *r # fc . 

±|Bt?#fe*bfc#i*fflV'^^ Hfl^i^JlV^T, * Ml M 1 t R flt U T 7 -f X 7 ^ K * -< 
- * 1 : iCOU^^h^^-V'Sr^^tfco 

ft ft fc V 5? * h'^-VSr&SSL.fci - 5 , * ffi 8 0 n m t? ft ft fc U\k tt IB # # b ft 5 20 
^ t # IB ft fe ft fc . * fc , ^O^-^x h^?-y<?)il)T^ll^^r-^-I^1?fcofc 
as , ^ - > M ft tt * *» o fc . & fc , 3i 5/ f s 7 m a * iij ft L fc t c: 5 tfc ft tfif l t it -* r 

[ 0 0 5 1 ] 

**«fiW!K:*JV>T, ^^x-^-^^ A: tt , fi HcJEJB fc iE ^ . Sff-^"g*T*>5 
1 0 0 5 2 ] 

[ % m m 4 ] 

HJfe ®| 3 fc *5 T , ( B ) A £ £ a - ( ^ X ^ * ~ A- # W 5 / ) - P - * h * 

v/7x=:/vrt h y/Hcsitfcr t£(^»HSt tttiirfTofc. # t> ft fc u s? 30 

? h/<#-yfeSEM (iSil^ili) tiHlSLttr5, ii80nmT«li 
fcfl¥«ttfl6^^e>ft'5-tiS!8«)bftfc. * fc , v 5? * h - co ir S M Si ^ 
/^-yflMiiz)>9fc ( ft fc » =t y ^ X ^ % Jt S: »J ^ L fc i 
r 6 Jt «N I itfc^T^s,^^^,!^^ 1 . lflSav^itffeA'ofc. 
[ 0 0 5 3 ] 

[ m m w 5 ] 

Jf, (a) S^OlLt. f * , p-tlfp^'/^^i^u^ic*!* 

* ( * /u Jfc 8 5 : 15, fifJ^^^i (Mw) S 8 0 0 0 , ^ifS (Mw/Mn) li 1 
. 2 ) irT^-^vh^ixif^/i-^-xyi'lr, it * ME T t? & fti <D # ife t J: <0 R ^ * * T . I*" 

) ■?& & tiiwtmmmmm^m&^^m ufcwn (a 3) &»fc, 

rcoMI&^lH-NMRT'^lffbfcS*, p-t KaifV^f 

± IB (I I - a ) t? * $ ft 6 It M ft tt * * » « £ © * W it 7 0 : 1 5 T? & o fc . £ ft 
J: 9 , mm (A3) ftS^*J«¥tt«)^iH- 1» LT»W«tt*#»4d*-e«S ^ft 

fc m fig * fit © #J * ^ 1 5 * 7V % 7? & 5 £ 8 ft b ft fc . 
[ 0 0 5 4 ] 

Z<D mm (A3) (A) fife # t b T ffl ^ fc IS 4» ii . 1 i Pitt LT#v>i 

h a k£ « * # fc . 

±lBT'#feftfc^i>M^^^ httfiicfe^ffi^-c. Xtfli iiliat^yry Kx^< 
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# b ft fc ^ & * ^ - *</ % a * l a. t - % , nisi 2 0 » m t? « ft fc m ft tt ^ a* # fc ft 

5 r fc tfs IS ft fc ft fc „ * fc , * ^ ^ 5* * ^ *9 ~ ^ ^ iff ® MS ft fit ^ * t - /< - m ft t? fc o 
ftjjt, - >■ #J ft fcfc ft a> o fc 0 ftlc, at y ^ y ^MSrWJfc Lfc fc d 5 JtRflJ 1 fc Jfc^ 

■caty^-^^aiEaj 1 . 4 ft 31 v r. itfsfe^stfftfciyf^i'ittftirtsc fc ft *? *» 

o fc» 
[ 0 0 5 5 ] 

[ S ffi 0j 6 ] 

H % m 5 fc ±J ^ X , (B) j$ # «r « - (^/V^/^^/^^'V-f 5/) - p-^h^ 
■y7^*Tt ^ = h^H^IILt:iH^liilCLtI^^tTot ( ft fc ft fc v ^ 

fc ft fc . S fc , * f * F *9 - >" © if jB m ft it 4> -r - /< - 31? ft "C fc o fc ft . ^ ^ - 
^«fttt4iS»ofc. ftfc> lyfyj'aiftaittfciiiHiltWiiJt^Tiyfy^ 

1 0 0 5 6 ] 

C St * « 7 ] 

( a ) $ & t u t , ^mm i r-n hti±mm (ad t mm m 3 x- n ti tc m m (A3) 

fc » i& £• «J (^/Ht 2 0 : 8 0) Sr ffl ^ fc fS A=> fit , % M M 1 fc Wl flt fc U T # v? S U * S 

o ^ t\ ft fc ft fc sK m w v * Mfi $ ft *• JS v> t s tSiiiliicLt?-/ yry M 

^ - 7, 1 : 1 © V i? 7 h /< 9 - > % 16 J* L fc . 20 

# fc ft fc U * F/^-y?:S^fci;5, « « 8 0 n m T ff ft fc MM £5 # fc ft <S 

^ i as |B ft 6 ft fc . * fc , tovfJi h /■< ^ - >• co iTr 9S ^ ^ fA *g 0 ~C fo •? . ^ - > m ft 

tt o fc . ft ic , iy^^^aa*r»jEUfci:^*Ji;tt«li:lfc'«T*yf L V^a*«s 

i. 4«av^rt*«*PA»9, a ft fc ^ y r y 9 m& * % -r s - t a* *» o fc . 

[ 0 0 5 7 ] 

[ m m w s ] 

# JUS W 7 ja T , (B))t^>^a-(^f 1 ^^^*=•/^^■^~>-<5/)~• p ~ * 
■>7i=/P7t h = b y « IS L fc r i £A * tt 151 « }C L T X K ft o fc „ t# ft fc i> 
Xh/^->lSEM CJ:!)*#lfci:5. 8 0 n mt'Itl 

fc ffi ffe tt fl *M# fc ft 5 - t ft m ft fc ft fc . 4 fc , ~ <r> v v? * h /« - >- co |Fr 9 ^ 4fe it je ^ 30 

t? & *> , /< ^ - > ffii ft 4 fc o ft . ^yj-y?m8.*mm\sittt\*>&,%im\b&. 

^ T a: V ^ V ? 3S J* ^ i . 4 ft if ^ r fc ft fc, ^ 19 , IJifci > ^114 5:1 1 5 : 

fc> ^ o fc c 

[ 0 0 5 8 ] 

[ » JS W 9 ] 

(a) m^t u, m&m 2 t?#t>ftfc»j!i (a 2 ) fc mmm 3 ^#fcftfc#ffi (a 3 ) 

h<om&to (t/Ht 5 0 : 5 0) % ffl ^ fc « it , ll«UBStLT#'7Sl"7^ (■ 
ttJ&* fcftfc. 

fcftfc u-^^ h ^ * - Ufc fc r 5, ft til 1 2 0 n mTMSftfcMM^Mt- fc ft 

5 r t ^ It ft fc ft fc . * fc s * «> L- & * h *9 - v © rr ffi -Jl? ft ft 4= x - - 0 ft t? fc o 

^-;f y/«*si. 2 f»»v^r t ft t>*» 9 , ihfciyf y^tftitt5:i#i?^ 

o fc 0 

[ 0 0 5 9 ] 

[ n m m 1 0 ] 

^ffi1?J9icfeVNT, (B) $, ft * a - (^fA-^A-* = ^t*'/'f - p-^h^f 

■> 7 1 - /V 7 t h ^ h ^W;«LtcirK^liPii:lt^i^lfofc s # fc ft fc V S? 

7 v - y-kmm Lfc t r 6 s Ifi 1 2 0 nmTliltMtt|g«bh5 £ fc ^ II ft SO 
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h n it o 4 it , -t o i- b * - >- <© w ffi * f± ^ ^ - '< - m -e fe o a« , * - 

[ 0 0 6 0 ] 

Ki»BLfc£5lc. * » K J: ii\ « ^ ^ y ^ ^ ^ »tt Sr * U , ffi ft ft £ » 5 C t 
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(72)?pjw « m 

nm 1 1 mm^mm^-T- 1 5 0 #* M^itxmm:^^ 

F?—A(##) 2H025 AA02 AA09 AB16 AC04 AC06 AC08 AD03 BE00 BE10 BG00 

CB16 CB17 CB45 CB55 CB56 CC20 FA17 

4J100 AB07P BA03P BA04H BC09H BC49H CA31 DA01 DA04 HA19 HC13 
JA38 



